We report on the results of a new and exact scattering theory, which describes reflection and transmission of light at the surface of an arbitrarily shaped photomc crystal by "equivalent surface current distributions", (strata). The method is applied for the calculation of the transmission coefficients of an incoming plane wave by a number of slabs with different widths made of a photonic crystal material. These transmission coefficients show a double exponential behaviour as a fimction of the width. A generic model is presented leading to a qualitative interpretation ofthis result.
SCATTERING THEORY
Photonic crystals are regular structures with periodically varying optical properties, such as the dielectric function. These ciystals are charactensed by their photomc band structure and Bloch wave eigenfunctions, but, unfortunately, is the knowledge of these quantities alone not sufficient to determine the scattering process by a photonic crystal.
We report on the results of a new and exact scattering theory, which describes reflection and transmission of light at the surface of an arbitrarily shaped photonic crystal in terms of equivalent surface current distributions, (strata). Such a theory is needed because the underlying assumptions for the dynamical theory of X-ray diffraction are not satisfied for photonic crystals. A current stratum is a "surface current distribution" generating the pertinent electromagnetic field. Each surface current element acts as a point source which generates an elementary electromagnetic field, described by a Green dyadic response function. The pertinent electromagnetic fields inside-and outside the crystal are obtained by the superposition of all the elementary electromagnetic fields (Huygens's principle).
The continuity conditions for the electromagnetic field at the boundaries lead to a set of coupled linear integral equations for the two surface current distributions generating the electromagnetic fields inside and outside the crystal, which are solved numerically. The knowledge of these quantities enables us to determine the physical quantities of interest, like the surface field distribution and the amount of energy scattered in all directions.
We apply our theory considering in particular the numerical calculation of the scattering and transmission of an incoming plane wave by photonic crystals occupying an infinite half space or slabs with different widths. The numerical results indicate that the transmission of the plane wave by the slabs is a biexponential function of the various widths. This result will be explained using a generic model that is based on the scalar Helmholtz equation with a separable periodical index of refraction. This model allows an exact analytical calculation for the pertinent scattering problem as the Bloch modes are known in closed analytical form for suitable choices of the index of refraction. 
